Limpopo Province is characterised by high climatic variability. This is a serious problem in Limpopo Province considering the fact that the province is in a semi-arid area with low, unreliable rainfall. The rainfall distribution pattern, for example, in the Vhembe district is characterised by wet and dry periods depending on the geographical location. In the Vhembe district high rainfall is usually experienced in the Tshakhuma and Levubu areas. Most of the rainfall received in the Vhembe district is in the form of thunderstorms and showers, and this makes rainfall in the district vary considerably. The impact of lower rainfall has negative effects on the agricultural sector, low rainfall resulting in decreases in agricultural activities, loss of livestock, shortage of drinking water, low yields and shortage of seeds for subsequent cultivation. For example, farmers in Rabali area are supposed to use hybrid seeds due to lack of sufficient irrigation water and also poor rainfall distribution compared to farmers in areas such as Tshakhuma and Tshiombo areas.
Introduction
Economic growth, as described in the Development Strategy of Limpopo Province, outlines agriculture as one of the three pillars of the economy (Motsoaledi, 2003) . Agriculture is one of the most important components in economic growth in the province (Mufamadi, 2003) . Such growth depends not only on good policy and strategic efforts for agriculture to serve as the cornerstone of the economy, but will require effective implementation of such plans and goals (Motsoaledi, 2003) . There are four main reasons why agriculture is important to the future economic growth in Limpopo Province: (a) Agriculture, being a major job creator in the province, is faced with a serious challenge to increase its opportunities of sustainable employment at which the provincial economy grows (Motsoaledi, 2003) .
(b) The need to alleviate poverty, ensure food supply and increase economic growth calls for a more central role of the farming sector.
(c) Agriculture is traditionally an earner of foreign exchange.
(d) International evidence suggests that, even in more diversified middle-income economies, agricultural growth is instrumental in achieving higher overall rates of economic growth in the wider economy (UNCED, 1992) .
The most widely used adaptation strategies in the Limpopo Province include drought resistant crop varieties, crop and livestock diversification, culling animals, food storage and early maturing crops (Babi et al., 2005) . One interesting coping and adaptation strategy that farmers also use is forecasting, either local or traditional forecasting strategies that have evolved over time. Such strategies may provide farmers with useful information in order to optimize their agricultural practices (Scoones et al., 1996; Keys, 1999; Cullen et al., 2000; Nystron et al., 2000; de Menocal, 2001; Phillips et al., 2001; Scheffer et al., 2002; Patt & Gwata, 2002; Berkhont, 2002; Folke et al., 2002; Podesta' et al., 2002; Adger et al., 2002; Adger, 2003; Ziervogel & Calder, 2003; Berkes & Jolly, 2004; Downing, 2004) .
water such as sorghum (Annandale et al., 2002) . The problem with such a strategy is that the majority of farmers in South Africa have very limited access to technology, market access and farm inputs (Vogel, 2000; Ziervogel, 2001; Ziervogel & Downing, 2004; Ziervogel et al., 2005) . The aims of this paper are: (a) To examine the types of seeds used by farmers in the Tshakhuma, Tshiombo and Rabali areas. (b) To assess the coping and adaptation strategies used by farmers in the Tshakhuma, Tshiombo and Rabali areas. (c) To evaluate the current crops planted by farmers in the Tshakhuma, Tshiombo and Rabali areas.
Methodology
Three study areas were selected for this research. The study areas are situated in the Vhembe district, which is situated approximately 184 km north of Polokwane. The research sites are located in rural areas with proximity to larger areas of commercial activity: for example, Tshiombo village is 35 km from Thohoyandou Central Business District (CBD), Tshakhuma village is 37 km away from Thohoyandou CBD and 40 km away from Makhado ( Figure 1 Pre-survey visit: A pre-survey visit was arranged within the selected areas with the tribal authorities of each area. The objectives of the pre-survey visit were: to meet the tribal authorities such as headman, chief and civil organisations of the selected area; to demonstrate the objective of the survey and the content of the intended questionnaires; to introduce the survey team to the tribal authorities and to seek permission to be able to work in each of the communities; to meet agricultural officials including district officials in Limpopo Provincial Department of Agriculture (LPDA) and officials involved in the community (for example, extension officers).
Data for this study was collected over a one-year period from the communities of Tshakhuma, Rabali and Tshiombo within the Vhembe district. The data were obtained in two different but consecutive phases. Two methods were employed: Formal survey and non-structured surveys. Household surveys were conducted during 2003/2004 seasons in three different villages in the Vhembe district (Tshakhuma, Rabali and Tshiombo). A total of 90 farmers were interviewed during the formal survey; they were chosen using random sampling techniques. It is important to note that 30 farmers were interviewed in each village (Tshakhuma, Rabali and Tshiombo). Methods used to achieve the aim included literature reviews, survey instruments, participatory rural appraisal and focus group with several farmers in the area, as well as stakeholder and key informant interviews.
Results and Discussion
Agriculture in Limpopo is not, however, only determined by rainfall and vegetation status. Other factors such as access to credit, markets, and farm inputs also can heighten the impacts of droughts. Agriculture is ranked third after the mining and tourism sectors in Limpopo Province (Ravele, 2003) . Agriculture is an important sector for the South African economy for job creation, rural development, food security and foreign exchange (National Treasury Report, 2003) . Current estimates indicate that primary agriculture, which refers to farm-level production, accounts for approximately 4% of Gross Domestic Product (GDP) (Statistics South Africa, 1998).
The contribution of the agricultural sector is, however, more significant when the input and processing sectors are considered. The agricultural sector includes all activities relating to farming activities, supplies of inputs, processing and distribution functions that add value to farm products. Commercial farming plays a dominant role in the agricultural sector. Small subsistence and emergence farming, however, are increasingly becoming important because of their contribution to poverty reduction and job-creation in the rural areas (National Treasury Report, 2003) .
Agriculture is undertaken by both men and women. Women engage in agricultural production processes such as planting, weeding, harvesting, threshing and gardening, as well as collecting firewood, preparing food and rearing children (Makhura, 1993; Mahapa, 2001) .
Types of Seeds Used in the Tshakhuma, Rabali and Tshiombo Areas
Different types of seeds are being used in many parts of the Vhembe district. The majority of the farmers prefer to use hybrid seeds and some farmers mix hybrid seeds and the traditional recycled seeds. More than half of the farmers interviewed use hybrid seeds but these seeds are not drought-resistant (Figure 2a, 2b, 2c) . At least 62% of the farmers in the Tshakhuma area use hybrid seeds, while 78% of the farmers in the Rabali area also use hybrid seeds.
The majority of the farmers in the Rabali area stated that due to the fact that they were farming in a dry-land area where the climatic condition were always variable, they had no choice but to use hybrid seeds in order to obtain good production. In the Tshiombo area only 52% of the farmers use hybrid seeds. Less than 45% of the farmers in the Tshakhuma, Rabali and Tshiombo areas prefer to use both traditional and hybrid seeds together as part of risk-aversion strategies against periods of climate stress.
The fact that the majority of the farmers in the Tshakhuma, Rabali and Tshiombo areas prefer to use hybrid seeds is due to the following reasons: Of all the farmers interviewed, only two percent of the farmers in the Tshiombo area preferred to use traditional seeds only. When some farmers were asked why they were no longer using traditional seeds, they indicated that traditional seeds alone are not producing good yields because they:
(i) harbour pests;
(ii) produce lower yields;
(iii) are less drought-tolerant; and (iv) are easily attacked by diseases.
Tshakhuma and Rabali farmers are also no longer using traditional seeds. Having described different types of seeds used by farmers in the Tshakhuma, Rabali and Tshiombo areas, an assessment of the characteristics of crops planted in the Vhembe district is presented.
Characteristics of Crops Planted in the Vhembe District
Vhembe district is one of the high-potential agricultural areas of the province. Farmers in this district (including Tshakhuma, Rabali and Tshiombo areas) produce subtropical and tropical crops. In this district, agriculture is one of the key livelihood activities. In the Tshakhuma area, for example, 70% of the farmers in the area planted perennial crops such as avocado, followed by banana producers (18%) and "others", including groundnuts, maize and cowpea.
Avocado and banana crops are usually grown in the Tshakhuma area favoured by good climatic and soil conditions (Figure 3a) . The other reason for having a number of banana producers is because Levubu farmers, who are farming on the eastern side of Makhado, used to collaborate with Tshakhuma farmers. This helped Tshakhuma farmers to access banana seedlings easily. Less than eight percent of the farmers in the Tshakhuma area produce cabbages, and another four percent of the farmers produce seasonal crops such as onion, carrots, lettuce and cabbage.
The results from the field research for this thesis, in the Rabali and Tshiombo areas, indicate that the majority of the farmers in both areas produce seasonal crops such as maize, groundnuts and peas with a few producing avocados and cabbages. The majority of the farmers (90%) interviewed in the Rabali area produce "other" crops including cowpea, sorghum and groundnuts (Figure 3b ).
Farmers in the Rabali area have been trying to diversify their cropping system in order to increase production even though they are farming in a dry-land area. The majority of the farmers indicated that groundnuts and cowpea grow well in dry-land areas because these crops require less water compared to some other crops such as avocado and banana. Groundnuts and cowpea crops also conserve moisture by covering the soil surface (Annandale et al., 2002) . In the Tshiombo area less than 10% of the farmers plant banana, avocado and cabbage, while, 88% of the respondents plant "other" varieties of crops, such as sweet potatoes and tomatoes (Figure 3c ). These types of farmers may not suffer high losses, unlike farmers who concentrate only on a monoculture system. During drought periods, these farmers should be able to have some production from different crops. As stated in the previous chapter, farmers who diversify their cropping system have a better chance of having a good net profit even during unfavourable weather/climatic conditions. Only two percent of the farmers in the Tshakhuma area used drought-resistant crops such as groundnuts and sorghum ( Figure 4a ). The majority of farmers in the Tshakhuma area are horticultural crop producers (these farmers produce crops such as avocado, banana, litchis, guavas) and another two percent of the farmers use "new " crops, for example Morgan and Pioneer seed companies. Some farmers in the Tshakhuma area plant these crops not only for consumption but also for commercial purposes, even though these farmers do not currently have market access.
The results from the Rabali study indicate that only two percent of farmers interviewed are using drought-resistant crops, and another two percent of the farmers are using only new crops. The majority of the farmers in the Rabali area (90%) have not changed planting patterns even though they practise farming under dry-land conditions (Figure 4b ). It was observed that the majority of farmers in all the three study sites are still planting 'other' heat sensitive crops such as watermelons and sweet potatoes. This is one of the reasons why during drought periods the majority of the farmers suffer high losses of production, because only small numbers of farmers are using drought-resistant crops as part of their coping strategies or risk-aversion strategies.
The other reason why only small numbers of farmers are using drought-tolerant crops in all the three study sites is due to the following:
(i) the high price of the seeds, and
(ii) the lack of transport because most seed campanies are far located from the area.
These farmers should use more drought-tolerant crop varieties due to the fact that Rabali area is a dry-land area, and there is less reliable rainfall, unlike farmers in the Tshakhuma area who are farming in a more favourable conditions.
Farmers in the Tshiombo area do not use drought-resistant crops but they have better crop diversification strategies in their farming business. These farmers change crop varieties most of the time, but the number of the farmers using drought-tolerant crops is still very low (Figure 4c ). The problem is that if the majority of farmers from the three different areas do not use drought-resistant crops, then there is danger of experiencing low production, especially during drought periods. Farmers indicated that this does not mean they do not want to use www.ccsenet.org/jas Journal of Agricultural Science Vol. 6, No. 8; 2014 drought-resistant crops but lack of capital and transport are serious impediments. This might result in hunger and starvation, especially in those households that depend totally on farming for a livelihood.
Drought-tolerant crops should ideally be used by the majority of farmers in the Vhembe district because of low water availability in the dams, unreliable rainfall and drought problems. All the farmers in the three study sites had similar results for the crops planted in the study areas. On close examination, however, such as in Tshakhuma and Tshiombo, it would seem that farmers in those areas do not experience water shortages to the same extent as those in the Rabali area.
Rabali farmers are farming in a dry-land area, so different coping strategies are required in order to have good agricultural production. Tshiombo farmers are farming in an irrigation area but farmers have other problems, for example, inability to access inputs such as fertilizers and lack of capital. The other problem in the Tshiombo area is that there are problems of access to water and 'politics' in terms of water allocation. Tshakhuma farmers are farming in micro-climatic zones but they are losing agricultural production because of diseases, pests and theft problems.
Conclusions and Recommendations
Limpopo Province offers a range of opportunities as well as challenges for farmers. The province is one of the poorest provinces, characterized by high unemployment, and a lack of access to a range of resources that all frustrate farmers' ability to secure livelihoods. Limpopo Province is characterised by high climatic variability, for example, poor rainfall distribution. The rainfall distribution pattern, for example, in the Vhembe district is characterised by wet and dry periods. When lower rainfall periods occur, negative effects on the agricultural sector usually result including: (ii) In the Tshakhuma area, for example, 70% of the farmers in the area planted perennial crops such as avocado, followed by banana producers (18%) and "others", including groundnuts, maize and cowpea. (iii) In the Rabali and Tshiombo areas, results from the survey show that the majority of the farmers in both areas produce seasonal crops such as maize, groundnuts and peas with a few producing avocados and cabbage. (iv) The results also show that less than (20%) of the farmers in the Tshakhuma, Rabali and Tshiombo areas are using drought-resistant seeds.
A number of recommendations emerge from this paper that could be considered in the Limpopo Province and may require further research: (a) Farmers should be encouraged and enabled to use crop diversification as a climate-risk management strategy especially in area such as Rabali due to high climatic variability and change. This will help farmers to reduce risk during uncertain periods. (b) Local farmers should be encouraged to use drought-resistant cultivars during drought periods. (c) As this paper has also shown, a 'one-risk reduction approach' to the various stresses faced in the Limpopo Province will therefore not fit all. Tshakhuma, Rabali and Tshiombo areas have varying farming practices and varying needs in terms of agricultural production. (d) It has been highlighted in this paper an effective interventions to better manage agricultural risks especially in area such as Rabali are to be designed and implemented with farmers in Limpopo Province.
